plans to replace alt obits remaining analogue

switches within three years, its CCA valuation of
lacal exchanges is on the basis that all switches are
digital. But the approach may not always lead to
the use of the MEA as the basis for asset valuation,
Lor example, in the next three years BT oxpocts to
reban fransverse soreen ('dhll' Mm o some .l'J“\"\ih\l(‘“
circuits, rather than replacement with aptical fibre
circuits. To that extent, the ‘three year fook’
approach ditfers from pure MEA- BT argues that its
approach is justified because it reflects the practical
difficultios and time lags involved in updating a
nationwide network to the latest available

technology,

METHODOLOGY TO CALCULATE
LONG RUN INCREMENTAL COSTS

D.6 For the calculation ot Tong run incremental cost
(1 RICY, the network has been detined as g stand-
alone network of inland Public Switched Telephone
Network (PSTN)Y services and private cirenits. The
network assumed in the incremental cost
methodology theretore excludes advanced services
<uch as integrated Services Digital Network (ISDN)

and Virtual Pivate Networks

D 7 Incremental costs indude only the costs that
e catsed by the provision of a defmed increment
oboutput In the methodology to caleulate
ieremental costs, the icrement in gquestion is the
whole of the output oF a SeTvice - two services e
comsidered. convevance and access The long run
meremental cost of convevance is the cost that
woulkd be saved in the long run it no tratfic were
provided over the network, but access were to
continae to be provided. It is assumed that all
assets are replaced inthe long run and so it is
asstmed that there are no sunk costs in the tong
run. The incremental cost of access is the cost that
would be saved in the long run if no final links to
customers were provided (but, hypothetically,
conveyance continued to be provided). If there are
ceonomies o scope belween coavevanee and
access, it will follow that there are common costs of

the network, ie costs of the stand -alone network

that are meurred when conveyance and aceess are
provided simultancousty, but are incremental to

neither of convevance nor acvess onits own,

0.8 In order to establish a robust methodology to
cafculate long run incrementad costs, the
Interconnection and Accounting Separation Task 19
Steering and Working, Groups have been overscemy,
the development of two modelling exercises. B
has developed a top-down model, which starts
from its management accounts and removes costs
that are not incremental. The Incremental Cost
Working Group has constructed, and populated
with data, a bottom-up model of the network using
ceonomic-engineering models that attempt to
identity, for o tully efficient operator, the
engincering elements regusred to buthd o network

and to estimate their penenic costs

D 9 BE's top-down model contains a larpe number
of categorics of cost (SR Some catepories relate to
direct costs, others o indirect costs (o personnel)
For cach category BT has identitied one o more
cost drivers and a cost volume rvhllmnlup,
deseribing the rate at which costs would faltbin the
long run with a decline in the volume of the vost

driverts)

D 10 Starting from the kevel of costm cach
Grtegory derived from BES HOA accounts, the
volume of the cost driver assocrated with retail and
non-PSTN activiies s applised to the cost-voluna
relationship to give the costs relevant 1o the stand-
Aone network. The volumes of the cost driver
assoctated with cach of convevance and aceess are
identified. Each is applicd to the cost=volume
relationship starting from the point relevant to the
stand-alone network, to vicld the incremental cost,
The total incremental costs of convevance and
acvess are found by summing over ail 583
categories. The incremental cost of convevance is
sphitinto the costs of network components by
applying the proportions that are used in BT's
management cost accounts by service. Finally, an
attempt is made 10 convert the costs of network
components from HCA to CCA by an adjustment
factor given by the ratio of COA costs to THCA costs
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D.11 BT regards the top-down maodel as a
demonstration of a methodology and recognises
that it may require some restructuring and
development. OFTEL is aware that there are a
number of arcas where the moded requires
improvement betore it will produce robust results
Problems with the top-down model mls current
torm include the level of agpregation at which the
conversion trom FCA to CCA costs is carried oult,
the fact that somce ot the cost- volume relationships
appear to be out ol date, and the complexity of the
model which, combined with a lack of aoequate
documentabion, makes it ditticult o audit
Strengths of the top-down model are that it
examines costs ma highly disagperegated wav and
that s fully arbicadated et retledts the comples
mter-inkages wluch ollen ocoir merelabing a cost to

A hetwork component

D 12 The bottom-up model consists ot three
constituent cconomic-engineering models, Hwe
incremental costof convevance is derived Trom the
Network model whieh models the cost ol a typical
tndem and Tocol swatch and Ivpacal transnussion
ks, cach dimensioned at the capacity needed to
serve daspeditied percentage of UK traftic: Thus tar
e Working Grong has tocised upon the costs ot
woperator sath st of GK trattic, but tature work
RO st o g e ber o opworabos
with 60 W and 1. or UK trathie Gassuming, thy
UK average customer nun) Formodelhing
purposes it has been assumed that the number and
location of BE's switches are given (the scorched
node” assumptiony. The alternative would be to
assunwe a pure greenfichd approach and allow the
number and location of switches to be tully
optimised, but the Incremental Cost Working
Group considered that this would lead to excessive
complexity in the modelling,

D.13 The replacement cost of switches and
Transmission links is converted into a cost per
annum by using an annuity formuta. Operating
costsare allowed torin the model through ratios of

operating costs to capital costs for switching,

transmisston and aocess Hhe operating cost factors
are denved by CFPLE from intormation submudted
by a number ot operators on the relaiwonstag
between operating costs and pross replacement

costs on their existing networks

D.14 The mcremental cost of acvess s detned trom
the other two constituent models: the vosts ol the
provision and maintenance ot ines from the
exchange to the cross-connect point e modetled in
the Feeder model, and [rom cross-connedt point to

houscholds in the Pistribition and Drop model

D.15 Further work remains o be done by
Working Group to retine the boltom up modeband
the generic data with which ts populated biest,
the algorithmes in the model tend fo abstract from
fogical mter-relationships between parameters
leavimg them to be trken mto accoumt outaade o8t
model by cach operator shen dernoog it medad
wpuls Theretore crre wall nevd 1o be exernsed to

ensure that the generie figures, derived by OFTH

trom the data submitted by a range of operators, are

based ona set of consistent assimptions Second
the mudelling, of operating costs i not fully
articulated and the derivation of the operating cost
tactors thevitably imvolhves ae o lement o
prdgement  Hhurd, the modelling of transopyssoon

will requinre turther swork, o develop the costs tor

prot B ponnl Lan =i ¢ R
And l‘l’|\:||\ citeugts amd to BRI S [REREYY

IR T F Y T UPICTORIE SR S : LR
mulliple v, e approachi B o s

fransmission etwork)  The strengths ot
Bottom-up model are ibs teansparcnoy cnd ok h
sl stractire T atiow < aps raton s teunds et
the derivation of nobw otk cosle Bocause 2o ophe ol
foctses on the parameters which deve netsork

dimensioning

D.16 The top-down and bottom ap modets have
different treatments of deprediation. The topadown
model asstmes straight Tine deprecation, the
annuity approach in the bottom up model implies s
depreciation protile with relatively bitle
depreciation in the carly years ot the asset ik and
relatively more in later years 1s possible

however, that nether approdciy captoee s e o i

At L1 Loy rowmr e e ol coel
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ot economic depreciation. This is anissue that will

need 10 be explored further i both maodels.

D.17 Since the top-down and bottom-up models
have ditterent strengths and weaknesses, both will
have a role to play in deniving the robust
methodology to caleolate incremental costs,
fnprovements to both madets will continue to be
made under the gadance of the e remental Cost
Steering and Working Groups. One way in which
the models will be developed is to ensure that key
sttes (g cconomic depreciation) are treated ino
Lonsistent fashion and that parameter assumptions
(g asset Hives and cost ot capital) are the same in
both models, exeept where ditterences retlect
ditlering tevels of etticiency. This should bring the
restilts of the two models closer togethee and allow
coch maodel to provide o nsetul cross check onthe
sther 1wl then be possible to derive robust
resufts for incrementat costs by identitying the
wouree of ai y remaining difterences and making,
judpements about the appropriate parameter values
or methodological approach. A report by
consultants piving details of the two modebs and
the turther work planned willb e atlable shortly
trom OFVEL

FLOORS AND CEILINGS

D 18 ihe proposed system ol cethmyrs and
tpndedine) Hoors on the charges sul by BT tor
network components was outhined i Chapter 6,
Interconnection and Network Charge Cap. The
level al which the ceilings and floors would be setrs

discussed in greater detanlin this section

D.19 A simplitied representation of the
refationship between various concepts of cost
Llincremental, common and stand-alone cast) and
the proposed floors and ceilings 15 shown i Figure
D1 The current methodology 1o caleulate
Imeremental costs breaks down the cost of the stand-
Alone network into the incremental cost of aceess,
the incremental cost of conveyance and the

commuon costs between aceess and con voeyanee.

D.20 In prmfiplv, by defining, cach network

component as an increment, the incremental cost of
conveyance could itself be broken down into the
incremental costs of the network components and
the common costs between those componcents.
Common costs between components would existif
there were cconomices of scape bebween
(‘(ll“pl‘l\l'“l\, V\'hl("‘ n")_"hl arse, tor l‘\.\l'l‘\p'k‘, from
the co-location of switches or the sharing of dudt
botween difterent transniission links. For
simphicity, i Figare DS assumed that there are
just two network components, switching and
transmission. (In the corrent inlerconnection
regime the network components are focal switehy,
main switch, junction transmission bink, junction
transmission lemath, trunk transasssion bk and

trunk transmission length)

D 21 he current methodology to calculate
meremental costs does not, however, detine each
component as an increment, but takes the iscrement
to be the whole of convevanee amd derives the costs
ol components aceordingly. This delinition ol the
increment abstracts from any commuoen costs
Between network components e the moemental
cosl ol convevance is necessartly eguad tothe sum

of the costs ot the components

D.22 Using, the current methodology, the proposed
floor 1o the Charge tor (sav) transmission would be
iven by the incremental cost ol transimission plasa
proportion of the commuon costs behween swite hang
andd tronsmission, v\pr\-sw\l ANV CTaTe P wiml
of oulput ey pence perminuoled Hhe remainimg
common costs belween switching, and transmission
would be included in the proposed floor for
switching, Theretore, Hoors given by the current
incremental cost methodology would normatly be
higher than the average moeremental vosts ot
components, because they would include a
proportion of the common costs between network

components,

0.23 The stand-alone cost of a4 vomponent 18 the
cost that would be incurred of (I\ypullu-(imllv) that
(lil“pﬂ“(‘“l, h\ll no nll\('r (("“PUI\\‘IH\, were
provided. Itis therefore given by the incromental
cost of that component plus alt of the common costs

that are relevant to that component
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D.24 The common costs between aceess and
vonvevatoe can be broken'down into the costs that
are common between aceess and transmission
tarising, tor cxample, from duct sharing) and the
costs that are common between aceess and
switching (arising, tor cuample, trom
concentrators), The stand-afone cost of
transpussion would be given by the sim of the
mcremental cost of transmisston, the common costs
between switching, and transmission and the
LOMMon costs bebween access and transmission
Similarly, the stand-alone cost of switching would
be given by the sum of the incremental costs ol

switching, the commuon costs between swite hing

and tronsmission and the commaon costs Between

aceess aned switching

D25 Using the current mcthodology, 11 1s proposed
that the cailing to the charge tor (sav) transmission
would be caleulated as the proposed tloor tor
transpussion (e the be remental cost ol
transmission plus a4 proportion of the common costs
between switching and transmvission) and 1he
commoen costs between access and transnussion.
The proposed ceiling would theretore normally be
lower than the stand-alone cost, becanse it would
mclude ouly a proportion ot the comman costs
Between network components rather than all of
stch costs,

&Oit
Cost of Incremental cost
stand-alone of access
network
Figure DY ity b P bactn o i
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"ANNEX E

Financial Modelling

I INTRODUCTION

E.1 Asm previous price control reviews, OFTEL
will base its proposat on cach price cap and sub-cap
on forecasts of BT's financial performance, which
will be generated using a financial maodel. Into this
moddel will be fed assumptions about a number of
key determinants of BU's profitability over the
torecast period, and the madelting process will
produce a range of price control tormuloe that
<hould lead to BT carning no more than an
aceeptable rate of return on wach basket or sub-cap
by the end of the price control period (subject to
views expressed in consultation on this document
on the desirability of a one-ott adjustment to prices

at the start of the period)

€. 2 Since the aim of regulation is to mimic the
workmgs of a vompetitive market, an acceptable
rate of i-tuen for BTs price-controlied activities
would be equat lots cost ol capital on those
wtivihies The nest section deals with the
derivation of the cost of capttal tor BT, and presents
A range of estimates upoi w hich comments are
~ought The subsequent sections deal with the
appropriate measure of rate of return that the
estimated cost of capital should be applied to
within the financial model. In the finad section, the
basic structure of OFTELs proposed model is

discussed in some detail

it COST OF CAPITAL

E.3 A firm's cost of capital can be defined as the
rate of return that could he carned in the capital
market on securities of equivaient risk. In general,

the higher the riskiness of the tie's activities, the

higher its cost of capital, since investors typically

require compensation for greater risk
13

E.4 in recent price determinations and when
setting the standard charges for interconnection to
BT's network, OFTEL has used a cost of capital ot
15% . This rate is in nominal terms, is measured
before investors’ taxes and has been applied to
historic cost asset valuations (or compared to

Tustoric cost accounting rates of return)

E.5 As part of the current review, OFTEL necds to
update its view on the cost of capital that should be
used to set the price controls on BT over the
following control period. Accordingly, it has soupht
expert advice on the theoretical foundations ot and
ecmpirical evidenee on the cost ol apital, and i

particular what this would imply tor BT

E.6 OF]

cost of capital in the consultative document o b

A will announce its conclusions on the

published next March. The following subsections
pive a brief overview ot the general theory behind
e caleudation of the cost ot capital provide an
mdicative range of estimates of the cost ot capital
tor BT under various assumptions and suggest how
this might differ for those activities which are

subject to price control

Methods of calculating the cost of
capital

E.7 For a firm financed by debt and cquity such as
BT, the cost of capital will be a weighted average ol
its cost of capital from both sources. In what
follows, general technigues used to derive the cost
of equity and debt are first discussed; this s
followed by indicative estimates of the components

of the weighted average cost of capital for BT,
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leading to an indi i ¢ range tor BT pre-tax
woighted average cost ot capital, an which OFTFL
sevks views

Cast of cquity

E 8 Byvo main methods are typically used 1o
establish a tirw's cost ot equity. The most widely
used maddl tor estimating, the cquity cost ot capital
i~ the Capital Asset Pricing Model (CAPM). The
basic prenyise of tas model is that m estors require
a higher expected rate of return on any mvestment
i order to compensate them tor g higher risk ot
returns on tat investment fas measured by the

vanability of those returns)

9 Investors are assamed o be able to reduee
risks by holding di ersatied porttohos ot equitices
Honvever there s devrec o systematie nisk
mherent moeven the most divertiod porttolio of
sharesssimce the vatue of the whole stock market
canrse or fall retlectmy the risk ihwerent i the

general coonomy

110 tine non diversibiable risk cannal be
chimmated by holding <hares ny o latge number of
companmcs, and s theretore o omponent ot the vost
obequity T the risk-brec rare s that rate of return
which investors would be able to carn with
certamty, the market sk premiunmy s that
addtonal reture that i cetore wouhd requere in
arder b omipersate them tor holdine o <hare

shose i s s i B sl e of Une ~hok
ot thee s i the <l

arkel as g w haole

{ N
L Returns on shares i some « ompames will

thictuate iy step with, but more widely than,
retums o the stock market as g whole Returns on
other tvpes of shares will Huctuate step with, but
less widely tham, the stock market as o whole
Others stil conld monve agatnst the market. The
t'\'gru' ot correlation between relurns on shares in
e company and returns on the stock market as a
whole can be estimated using dividend and share
Phce data and i captured ina coctticient known os
the tompany’s Bety A company: showing higher

than gve . ;
mverage non-diversitiable risk will have a Beta

coCHCent moexcess ot one, winle a ampany

~howimng fower than averape non ddn

will have o Beta less than one

E 12 The cost of equity o the firm con then be

caleulated aceording to the basic CAPM formuba

below:
R R Beta R R

where Rois the cost ot equaty finance, Kis the nisk-
tree rate o return, Betais the degree of correlation
between returns on the o mmpany’s shares and
returns on the stock market asa whole, FOR Vs the
oxpected return on the market and HR ) Koas the
expeated market risk premium o excess retsr o
eqtios

EEY Ihicooh nlation o e done e

vommal lerms The taoo shoadd have idhontr o
Implications fon measurimg, the bimang sal
pertormance of the enterprise, provided that the
ko rate asstmied it the tiancal forecasts s
the wame as that implied by the diterence betscen

the estimated real and nominal cost ot apital

E 14 One vntosm otten levelled at the € AN s
thot the cabculation of the CoUuIty PITe T T B
o historie excess returns o drties rathes than e

returns that mvestors expeded tooachieve S

mivestors Boace them derenae g wy

chrcturms and thon canabihite o the o
crbbapposn proiorall Gk

s

1 , ,
ot s e parcadanlsy voparband i b
o curdence ihal < rpgiesde that e ek o
;
LATIeS Over B SO G estintates o Tushorn oo

retarns mas not be g reliable posd tooca

required i the near tuture

E 1S Fhe mam alternative model the Dividend
Growth Model (IDGM), attempis (e adloy e t
problems by usang the expedctations of investors
directly. this model can cither be apphed toth
whole stock market, in order to obtain an eatimnate
ol the market cquity risk premiam to be sabstioted
mto the CAPM tormnla discussed abose on o b
used directlv o esliniate the cost ol Copuniy taran

individual tirm
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£ 16 In the firm-specitic version of the model, the

Hrm s cosl of equity s assumed to be equal to the
discount rate which, when applied to the expected
futare dividends on shares in that company, makes
the sum of these dividends egual o the current
share price. More simply, if it is assumed that
dividends are expected o grow indefinitely atan
amnuak rate ¢, then the vost of equity to the firmy can

he shown to be given by
Re Dy /10 v e,
where 13 is the dividend paid at ime 0 and £ is the

share price o time f),

€17 The main ditficulty with this type of

caleulation is that it is necessary to form a vi

about investors” expretations ot future dividend
prowth, and these expectations are wsually ditticult
to ehivit with any degree of accuracy. Anatysts’
Jorecasts of uture dividends on shares in large
companies such as B can be tsed as an indicator of
market expectations ot tuture dividend prowth.
However, it is gquestionable whether sufticient
mdependent forecasts are avaifable to provide an
acctrate estimate of BEUs cost ol equity. A further
problem with this techmgue s that analysts’
torccasts danat typically extend far beyvond two
vears mito the toture, so that estinutes of ¢ are very

speculative

E£.18 Novertheless, stnce OFTEL needs to caleulate
B cost ob capital over the nest control period, itis
imporiant to take account of torward-looking, |
cstimates. especially in the light of evidenee that the
cost o pital tends to chamge over time. lndicative
eutimates of BI7s cost of equity derived from the
DM are therefore presented alongside CA'M

estimates in the following sections

Cost of debit

E. 19 In the absence of specitic information on the
interest rates being, paid by the Hirmvin question, the
pre-tax cost ot debt is typically calcufated by
adding a small corporate risk premium to an
estimate of the risk-free rate of return, as prnxivd by
the return on government debt used in the CA'M

caleulation

INDICATIVE ESTIMATES OF COST
OF CAPITAL FOR BT

Post-Tax Cost of Equity

€.20 In this sub-section, historical estimates of the
cost of equity to BT are built up trony individual
components of the CAPM formuda explained above,
and compared 1o torward-looking estimates based

upon the DGM approach

Rish-free rate of relorn

€.21 The nomina! risk-tree rate of return s
tvpically caletated as the vield on fived-interest
government debt al o certam maturity. The choice
of nmaturity depends upon the time horizon over
which the risk-tree rate is to be estimated. Tor
OFFES purposes, this might be the Tength of the
nend price control period, e around S vearss Gross
redemption viclds on gilts ot this matunty are
currently around 7.6° tor a4 sero rate Laspayer
However, trom BE's point ol view, & more
appropriate maturity might be one which
n\rnw;mnds to the average Hle ol s assets Since

this i~ Laarly long, vields on pilis wath matanties in

excess of 3 vears wotthd be analternative choice lor

the risk-tree rate of relurm Gross redemption vields
on gilts ot this matarity are currenthy aromd 847,

tor a zero rate taspaver

E.22 The real risk-trec rate of return whchos
consistent with the nomimal rate can be estimated
from the viclds on mdex-finked gilts of simalar
maturity. The imphied intlation rate expected by
investors over the period can then be calenlated as

the proportionate ditference between the two

E.23 A further complication is that the estimaled
post-tax risk-free rate and the implicd inflation
torecast depend upon the tax rate that s assumed
for the marginal investor, since the gilt which ofters
the higher post-tax yield will be different for zero
rate taxpayers then for basic rate taxpayers, for

cxample.

E.24 Table K1 gives an indicative range of the

nominal and real risk-froe rates of return for gilts ot
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Table E 1 tod i
Nominai
Period: 5 year 15 year
% per annum
Hefore intlaion ek Lwlpistmen
O Lyt e H4
A oy Ho na
Altes ottt ek odpedntent
[T /1 IE]
2N Lyt I n
Note: ' [ [ T N

Sha e e E

difterent maturities, topether with the implicd

inHation rate, based on ditferent assumptions about
Lax rates

E.25 It is possible that nwedium- and Jong-term
nonunal gt viclds mvorporate a risk preminnm over
and above short-teem vields in order 1o COMPensate
mvestors tor oncertainty about intlabon o the
bottom halt of Table F 1 the rick premium has been
assumed to be 057 for Bive vear gidis and 10% for
fitteen-vear pilts Nomimal gilt vields and tmplicd
ntlalion rates have been adposted accordingly, and
ithas been assumed that the mtlation rick pr\"n\ulm
s negligible lor mdes-Timked stock

E 26 The overall range for the real risk-free rate of
returr of 335 4o 400 compares with o range of

TS o VR ased by the Monopolios and Mergers
Commassion (MM o ane oy

o Scnttinhy e

Blectrie plotSHEY published i May 995

Fauity risk preminom

E.27 The market risk premium can be estimated in
two main wavs, as discussed in the previous sub-
section. The standard CAIPM approach is to
caleulate the total return on cquities over and above
returns on gills for a given past period. The
alternative approach is to use forecasts of investors’
required rates of return on eyties, as caleulated
using the DGM. Each of these methods of
estimation can give very different answers
depending on the period over which the
calawlations are performed, and depending on

whether AVETEe excess returns over Hme are

Reat inflation rate*

5 year 15 year 5 year 15 year
(] 7 ) ;
(S an I
[ s Il .
(R Iy §

caleulated as an arithimeti Cainpled or peomcetri
mean

E 28 Fstimates of historic excess returns on eginty
trom the UK UIS and Japarn range bebaeee 800 and
A Estmates catcutated cv e shogler nnd oo
recent peoods asing the DOM or the 1S yive o
shightly lower range of estimates (65, 10 75
Fouivalent estimiates using the 1XM or the UK
stock market do not exist Two recent surveys ol
tund managers i the UK siggest that the risk
premium required on eguities imay beas fow as
250 o However, these surveys were based
tpon relatively wmall sample srzes and may nol b
reliable Phe sweight of evidence Trom academi
studies al thes stage suggeste tiat the skt ok
promuum hes above 300 bot byfon =

F 29 St o sdeny i .
the current size of the eqguity proemum s b
lower than that implicd by histonoad estimat, o
stock market data. Risk premusas highas s oy
do not appear teohe consstent soth maestor love b
of risk aversion, as measured by alternatisy
methads. There s also some cvidence o suggest
that risk proemia vary over ime: forecasts of
required returns oacquities whic o relate retaens v
cguities to other observable series, sich as retuens
onother types of security, provide estimates

towards the bottom end of the 470 o ®') range

E.30 In price control reviews over the last t ¢
years, OPWAT and OFVFR hove oeed o ognaee 1i-k

premivmein the range of 30 (o The MAC sed

A R U N TV P el g
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arange of 359 o 4.5% in the SHE report. OFTEES
itial view is that it would not be justified in

considering o market risk premium greater than 6% .
I the estimates of BT's cost of capital that follow, a

range of 4% to 65 s used,

Veoprsrty Beta

131 The value of BE'S equity Beta measures the
volatibity of returns on B1°s shares nunp.\rul to
returns on the stock market as a whole, 1t will rise
with BT's debt/oquity ratio, since o higher levet of
yearing implies that a given change in profits will
have a greater impact on the returas to holders ot

cquily.

b 12 The estimated volue ot BT Beta varies
depending on the lime period over which it is
measured and on whether monthly or daily share
price intormation s used. T can also be signiti antly
biased it ‘events’ produce magor changes in Beto
which vieolate the assumptions upon which the
CAI'M mothadology s founded - Examples of such
cvents might be the stock market crash of 1987 and
the general clections of 1987 and 14492

£33 OXERA and | BS Risk Management Service
estimates of BT's cquity Beta, using, monthly data for
the tive-vear period ending in Mav and June 1995
respuctively, are 083 and 080, These appear to be
robust to the omission of the 1992 general clection

T34 These estimates of equity Bela relate o 81
Group. In the past an estimate of Beta tor BT Group
has been used as a reasonable proxy for the Beta for
the prive-controbled activities. However, BT7s Beta
Thas risen since the time of the last price control
review, probably mainly as a result of the expansion
of its non-regulated business, This is likely to be
more risky than its priu‘-umlmlh-\i activities, for
fwo main reasons. Firstly, services in which BT still
has a «fgree of market power will tend to be less

rishy than services where competition is better
developed, since profits from this source will tend Lo
be Tess volatile. Secondly, basic teiephony servives
are more likely to be “essential’, implying thot
demand for them is likely to Huetnate by less than

average over the cyele,

Et This suggests that services that remain
outside o tarith bashet will tend to be more risky
than those within a basket. 1t is theretore likely that
the implicit Beta for BE's price-controlied activities
will be lower than that of BT Group. OFTEL
intends to use a Beta of R0 in its estimate of the
overall cost of capital tor BT Group, but will
vonsider the effect of reducing this in modelling the
price controls

1. 36 As an illustrative example, the effect of
reducing the value of Beta to 0060 on the cost ol
equity is shown in the tables which follow. This
figure is within the range of 0.50 10 0.65 used by the
MMC tor the cquity Beta of SEHES electricity
distribution business, tvpically viewed as being ot
tow risk. The true Beta ol BT'S price-controfled
activities is hikely to tall scomewhere in between Q.o
and (L8

Fovadcanttaces todeh!

t 12 The estimate of the post-tay cost ol equity
depends on the view taken on the size of anv iy
advatages o deb 1o be oblained by ottsetting
lerest paviments against corporation tas Urindey
the UK smputation system with advance
corporation Loy (ACT), the Lax shickd attorded by
debt is signiticontly reduced compared to the Us,
for example. 1 is also possible that any remaiming,
tax advantage to debt is coptured by lenders i the
torm of higher interest rates

138 in Table 1.2, the range of estimates ot the
post-tax cost ol cquity inclides scenarios in which o
is assumed that there is a Loy advantage to debt and
scenarios where is it assumed that any tax
advantage is captured by lenders. The estimates
derived from the CAIM tor cach combination of
cquity risk premium and equity Beta also reflect the
fult range of real and nominal risk-free rates Gie

with and without an inflation risk adjustment).

139 In the table, estimates of B17s cost of equity
«d directly from the NDGM
are shown as a comparison to those built up from

-which have been der

4\

the various compaonents of the CAPPM discussed
above. The range of estimates from the DGM
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Tabic €2 11 .

Coqraiy e e

CAPM
Equity premium 4
Equity Beta 06
% per annum
Nominal Low 71
High 94
Real Low 44
High EX3

reflects forecasts of annual dividend growth rates
from brokers’ reports in the range of 3% to 6%,
applicd to BT net dividend vield (4.3% to 4.9%)
calculated at various points in time,

Post-tax cost of debt

E.40 Iistorical evidence suggests that ‘blue chip’
corporate debt commands a risk premium of
approvimately one halt o one per cent higher than
the risk-tree rate In the SHE report, the MMC used
A range of 139 1o (0.7

i for the premium. In the
ndicative estimates of B weighted average cost
ot capital that tollow, 2 0.5 corporale risk
premium has been used. Iy order to convert the
resultant pre-tax cost of debl into o post-tax rate,
corporation tax at 33 has been subtracted.

Post-tax weighted average cost of
capital (WACC}

E. 41 In the calealation of the post-tax weighted
average cost of capital, weights equal to the
proportion of debt and equity finance are applied to
the post-tax cost of debt and equity in turn. Ttis
ustal to use market values of debt and equity in
this caleulation.

Adjusturents for desirable gearing

E.42 In those scenarios where it is assumed that
there is a tax advantage to debt, it may be argued
that BT could reduce its cost of capital by increasing
its gearing. BT's current gearing ratio is around
15%. OFTEL intends to consider whether BT's
weighted average cost of capital should be adjusted

g

DGM
4 3 18
08 o6 ou
79 [{R] TN /3
o2 (LN ey oy
N “H 70
64 OH8 HO

downwards to reflect the tact that it may be under-
geared. However, initial estimates sugpoest that
even a large increase in gearing from current levels
to M would decrease the post-tax WACT by at
mast 0.5 percentage points in real terms and 07

percentage points in nominal terms

E.43 A potentially more important sssue s of BT
signiticontty increased its gpearing beyond that
which might be considered prudent. In such
circumstances, any tax advantages from higher
gearing, might be outweighed by the higher risk
premium charged by lenders and a higher cost of
equity. OFTE would not allosw any increase in the
cost of capital as a result of this kind of timandial
restructuring 1o affect this or any future price
control repime.

E.44 ‘labic F 3 gives anindicative range for B1's
post-tax WACC Again the ranges tor each value of
Beta and equity risk premium retect difterent
assumptions about the tax advantages of debt,
difterent risk-free rates, as well as adjustments for

higher pearing levels,

E.45 The indicative range of estimates of the post-
tax WACC tor BT Group using, the CAIPM with a
Beta cocfficient of 0.8 is 7.5% to 11.0% in nominal
terms and 5.0% to 7.3% in real terms. This range
may need to be adjusted downwards to give @ vost
of capital for the price-controlled activities. As an
illustrative example, the lower end of the range
would fall to 6.8% in nominal terms and 4.3% in
real terms if o Beta cocflicient ol 0.6 were used for
the price

controlled activities,

Aot b it ol el
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.Tablc E.3 11 et WAL it Ttk

CAPM
Equity premium 4
Equity Beta 0o
% per anfum
Nominal tow hH
ity 90
Reat tow 4
Hiegh ne

Pre-tax weighted average cost of
capital (WACC)

E.46 The estimates of the cost of capital presented
neorporate the returns atter tax which are

abuove
requited by investors o induce them to buy or
retain shares in BT or to lend the company money.
OFTEL needs o have a cost ot capital estimate that
can be compared to pre-lax rates of return in the

tinancial modelling,

£.47 There is no direct method of deriving the
company’s pre-tax cost of capilal for the next price
control period from the post-tax estimales
presented above, in the absence of information on
tuture cash flows. A standard simplification that
can b tsed to derive an estimate of the pre-tax
WACC, which OFTEL has used in the past, is to
multiply the post-tax cost of vquity by

(-ACT/-T),

.
where ACT = marginal rate of advance corporation
lax teurrently 20 ) and T = marginal rate of

corpotation tax (corrently 33%). The adjusted pre-

bDGM
4 O O
o8 06 08
75 79 H9 nJ
76 100 o 027
Y ] o
H9 627 A

tax cost of equity can then be combined with the
pre-tax cost of debt using the gearing weights to
give an estimate of the pre-tax WACC

E.48 This adjustment is based upon a numbeer of
simplitying assumptions, o that all profits are paid
out as dividends, The correct adjushment will
depend on BT's cash tiow protile over the lorecast

period, amongst other things

E.49 Tablc E.4 shows a range of estimates tor BT
pre-tax cost of capital tor an ilustrative case using,
the simplitied tormula above. [tis important o
nole that the range is only given lor a gearing, ratio
of 15% and does not incorporate the adjustments
for desirable gearing that are shownin the previous
table. B1s actual pre-tax WACC may be lower or
higher than this range, depending upon
adjustments for desirable gearing and the cash flow

torecasts generated trom the tinancial model.

E.50 Undur these simplitying assumplions, an
indicative range for the pre-tax cost of capitat for Bl
Group (using a Beta cocticent of 0.8) for the next

Table E.4 111 e fae W0 o lealive oo fen 1 P Ak Sk B

CAPM DGM
Equity premium 4 4 o o
Equity Beta 06 0n 06 08

% per annum

Nominal Low H4 97 6O [X3X:] Ba
Hhegh ren 18 127 134 124

Real fow 57 61 [ 77
Fhgh [X] ’2 76 HH

Note: “tor ptngrapte b A7 B B G Giieireon of e ~arry ddyst e o

AN 1]
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Table €5 - 9111wt e oo

e . ' o
Table €5 [ L P
OFTEL MMC
— .
Low High Low High
Reat nisk tree pate 3% 4 0%
X e
Eopnty osk puemunn 4 0% O (% " "
» 14, '
' ‘ 3 RN
uity Hety 6 1) o'
POM X cost of equany 4 6% H O ’ .
X o o
o s [Owars
Y] (AR S50 0%, '
Debt premmgn [P 0 4% - o
v LK *
Pesttax cosi of detn P 3 0, . a
Real Post Tax WAC ( 4w ARE. o .
3 " 0o i
Reth Pro i WAL« b H Ry o a
4 Rl
[N AR
Notes:
ARty e Lo ik now 7
g e e eent R WACC it e i) il B e L i Lt e ol 1
’n”..”n}m’r”y“;v'..,,’«;' e FE e e et e e e e e
e & Clreas b R L R L O I P o SNy Mo e Lol
Wb

price contral period woudd be 9.2% o 13.4% in
nominal terms and 6.1 to B.8% in real terms.
Again, as an illustrative oxample, the lower end of
the range would tall 10 8.4% in nominal terms and
5.2% in real terms f , Bota coellicient of (b6 were

sed or the price-controlled activities

E.51 A breakdown of the components of the range
s for BT is compared with
those used by the MMC for Scottish 1 ydro-
Electric's distribution business in Table 15 Itis
mportant to note that twe two

of cost of capital estimate

businesses would
nlnt be expected to have the same cost ol capital
since they have different risk ¢ haracteristics and
Bearing ratios. OFTELs wider range also reflects
tcertainty at this stage over the size ofthe equity

risk promi . i
premium, the level of desirable gearing, and

the size of the tax adjustment necessary to derive a
pre-tax WACC, QFTIL hopes to receive
\nhnTns\inn.\ on the indicative range for the pre-tax
WACC and its components as a result of this
vonsultation exercise

—————

m APPROPRIATE MEASURES OF
RATE OF RETURN

E.52 There are two main options as 1o the measure
of the rate of returm 1o be used in the financial
modelling process: cconomic or ace ounting, rates ol
retuen.

Economic rates of return

E.53 Rates of return on an investiment project are
typically calcutated as the internal rate of return

(RRY. This is the discount rate whic h equates the

revenue streams of 2 project with the costs ot the
project. This measure requires an‘initial and
terminal cconomic value of the asset base (at the

start and end of the period) as well as the free cash

flows in cach year of the perind. Rates of return
caleulated on this basis are dired tly comparable
with the returns required by in\rc;lnn and lenders
in order to induce them to supply the necessary
funds. Economie rates of return theretore lwm:hl
from being dirctly comparable with B1's cost of
capital, as caleulated by any of the methods
discussed in the previous section

E.54 Mcasuring cconomic rates of return would

however, raise a number ol practical ditficultios

B TR TRV T lhr
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Firstly, cconomic rates of return can be very

wensitive to the profiles of cash flows, such as the
timing of capital expenditure, which it is difficult to
forecast with any accuracy. Secondly, the estimate
of the terminal value of the asset base in the IRR
caleutation is fraught with difficulties and is highly
subjective. Finally, and perhaps most importantly,
price controls should be based upon measures of
financial performance which are transparent and
understood by BT, its competitors and the wider

community. There could be significant potential for
confusion if OFTEL were to set a price control based
upon one measure of pr Mfitability (ecconomic rates
of retur) when BT reports Lo its sharcholders on
the basis of another measure (historic cost

accounting rates of return on capital employed).

E.55 The allernative to an o momic rate of return,
measuring profitability as an accounting rate of
return, would not however be free from difficultics.
Although OFTEL would use a definition of the
accounting rate of return which would better reflect
the economic rate of return than would rates of
return on an HOA basis (for reasons discussed
below), any differences would in prim‘iph' require
an adjustment to the cost of capital to ensure
comparability. But, in making the adjustments to
the cost of capital, difficultivs would arise, which
are similar to those set out above for measuring
economic rates of return. OFTEL will continue to
explore this issue during the price control review.

'

Accounting rates of return

E.56 Accounting rates of return express the ratio of
accounting profit to the contemporaneous value of
capital. Both numerator and denominator vary
between firms depending on the accounting
conventions adopted, including the chuice of
Current Cost Accounting (CCA) or Historic Cost
Accounting (HCA). The main differences relate to
\he treatment of fixed assets in the balance sheet
and the depreciation charge to the profit and loss
account. There are three main forms of bias which
can prevent an accounting rate of return from being
directly comparable to the cost of capital discussed
in the section above. These occur when assets are

't (MEA)
terms, when profits are not measured as a “dean

not valued in Modern Equivalent Ass

surpluy’, and when depreciation policies and asset
lives used in the balance sheet do not reflect
underlying economic values.

Acconnting calualions of assels

€.57 BT uses the conventional HCA basis of
accounting, where fixed assets are valued at
original purchase cost net of cumulative
depreciation. This has the merit that most of its
competitors use the same method of asset
valuation. However, HCA rates of return are not
directly comparable with estimates of BT's cost of
capital. The explanation for this is that the net book
vatue of fixed assets in historic cost terms will not
in general be equal to the eeonomic vatue of capital
employed. HCA net book values take no account of
general price inflation or changes in the relative
prive of spevific assets over the period since they
were purchased, and so do not properly measune
the cost of the resources employed.

E.58 CCA assel valuations attempt to correct tor
this effect by valuing tixed assets at the nat
replacement cost of a Modern Fquivalent Asset of
the same service capability, allowing for the
remaining useful asset life. Since this valuation
uses current fixed asset prices, it takes into account
general inflation and specific asset price changes
that have taken place since the asset was purchased
The CCA rate of return would theretore provide a
better approximation to the cconomic rate of return
than would the HCA rate of return.

E.59 When changing the basis of the measurement
of rate of return from HCA to CCA, it will be
necessary to ensure that the revaluation of assets
does not result in windfall gains or losses accruing
to the shareholders of BT. For a discussion of this
issue in the context of the network charge cap, se¢
Chapter 5. The avoidance of windfall gains or
losses would require that profit were measured as @
‘clean surplus’, ie the revaluation surplus tor
deficit) should be reflected in the profit and loss
account. The concept of ‘clean surplus’ is discussed
further below.

s
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Deprecialion polivies in e balance sheet

£.60 Ina company balance sheet, depreciation
charges represent the charge to profits nevessary to
recover the loss of asset value which arises as the
asset is consumed over its life. For practical
reasons, this will typically be on a straight-line
depreciation basis, where an equal proportion of the
pross book value of the asset is written down in
cach vear of the asset's life.

E. 61 Howcever, when using net book values as the
denominator in a rate of return caleulation, there
would be a closer reflection of cconomic rates of
return il the asset lives and depreaiation profiles
were chuseny soas to correspond o the true
creonomic lives and the rate at which the asset is
used up overits e In other words, CCA
accounting rates of return would better
approamate to cconomin rales of retuarn it
accounting deprediation were more doscely aligned
to cconomic depreciation. Since there could be
practical ditficulties in implementing, this
adjustment, it is an issue that will be explored
turther during the price control review.

et ounling measnures of profit

[ 62 Another possible source of bias may be
introduced by the accounting measure of profit
used in the accormbing rate of seturn coleulation
and, in particular, the depreciotion charge to the
profit and loss account. Under CCA procedures,
there are two main alternative principles which
may be followed: these are operating capability
Mmaintenance (OCM) and tinandial capital '
maintenance (FCM).

F.63 Under OCM, the HCA depreciation charge is
adjusted to take into account changes in the MEA
valuation of the asset since the start of the
aeounting period. Barring unexpuected events, this
will enable sufficient funds to be put aside before
the distribution of profit in cach year tor the asset to
be replaced at the end of its life. In a world where
et prices are rising, an OCM depreciation charge
to the profit and loss account will be higher than the
corresponding HCA depreciation charge.

£.64 Whilst an OCM approach to depreciation
will, as its name sugpests, enable a firm o mantain
its operating capabitity, it will not in general give a
measure of profit and hence rte of retue that is
comparabic to the fimy's cost of capital, even when
assets are valued in CCA terms. This is because it
neglects the fact that @ change in the MEA value of
the firm’s assets from one vear to the nest
represents a change in the wealth ol its
sharcholders,

E.65 An FOM deprecation charge to the protit and
loss account thoerelore includes an additional
holding gain or loss equal to the change in the MEA
value of the Hrm's assets between periods. The
resulting, profil is sometimes deseribed asadean
surplus’. This represents the amount that can be
distributed atter maintaining the nominal vaive of
the firm's tinancial capital. Provided the
depreciation policy used 1 the balance sheet is
ceonomically justiticd, and subject 10 certain other
restrictive assumplions, CCA rates of retarn
caleulated on this basis can be comparable with the
firnv's nominal cost of capital.

E.66 A further adjustment is possible 1o put the
caleutation into real terms, in order to maintam the
real value of sharcholtders’ funds, profits must
additionally be reduced by a turther “sharcholder
adjustment” cqual to the rate of mifation over 7
period multiplicd by the value of sharchoelder
funds at the start ol the peniod No adjustment i
necessary to mamtam the real value of debt, ~ince
lenders receive a vominal interest rate which

already reflects their expectations of intlation

Conclusion

E 67 Intheory, it would be desirable 1o use
ceonomic mites of return in the financial modelhing,
since these are directly comparable to the cost of
vapital that was discussed in the previous section of
this Annex. However, there are merits in a
madeling approach based upon aceounting rates ol
return. Ifan accounting rate of return were used 1t
should be measured using COA conventions tor 10
FOM basis) rather than THHOA i order B reflect

tit .
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more dosely the nature of forward -lovking costs,
OFTEL will need to ensure that the implications of
it chosen approach for the HCA rates of return
reported in B1's accounts are fully explained, since
these are the only measures of BT's financial
purtormance avaitable to and understood by a

wider atdience,

Iv STRUCTURE OF
FINANCIAL MODEL

E.68 The expecled future tinanwial performance of
BT will e assessed using, a financial madel. The
model witl be used to project forward BT's costs,
revenues and capital employed for the services
within cach tariff basket. n general, the more
disaggregated o model, the more realistic it is, For
this review, where it is proposed thata network
price cap will exist side by side with a retail price
cap, it is p.vrhml.\rly important to maodel BT's
tinancial pertormance at the network and retail

level.

£.69 Bevause a large proportion of B1s costs and
tined assels are shared between activities inside and
ottside the proposed price control baskets, itis
casentinh o expand the coverage of the moded to
inchide all these activitios where there is the
potential for costs or assets to be shared. This
might include B1s non-regulated activities as well

as mm-prirv-(nmrullni SCTVICCS,
.

E.70 Based upon the forevasts deérived from the
model, a range of values of X will be chosen for
cach prive control so as to allow BT to carmn an
evpested rate of return which OFTEL regards as
aceeptable by the end of the control period {subject
to the caveat in the introduction to this Annex).
This in turm depends upon the view that OFTEL
takes upon B17s cost of capital tor those services
amnd upon the caleulation of the rote of return
carned on them, as discussed in the previous

sections.

E.71 in the March consultative document, OFTEL

intends to publish the details of the range of X for

cach tariff basket and sub-vap that it proposes as a
result of its financial modelling. At the same time,
it will explain the assumptions and paramelers
underlying the range of price controls, as well as
the forecasts of the financial performance that BT is
expected to achicve in the activities within cach

price cap or sub-cap.

Vv ASSUMPTIONS UNDERLYING
FINANCIAL FORECAST

E.72 In order to madel B17°s financial pertormance,
it is necessary to take a view ona number ol
ditferent variables and parameters. The most
important of these are the tollowing:

) the potential prowlth in demand tor cach
wrvice offered by BT Gincluding non-
regudated services) this can be broken down
further into the growth in the total market tor
cach service Gsupplicd by whichever
company) and BT~ Share ol cach service

market

the relationship between BES costs and the

volumes of oulputs produced

the seope tor improvements in s
productivity (i the volume of output which
BT produces por unit of capital, labour and

other inputs)

the futtre movements in B17s input prices {eg

wages, capital equipment)

the aflocation of overheads and tixned assets

tincluding new capitol expenditure) o the
priu--umlmllvd business, atter taking inte
account expansion of B No-price-

controlled activities.
£.73 Each of the main model input assumptions i~
discussed in more detail below.
Market growth
£.74 Market growth is one of the most imporlant

doterminants of BT's financial pertormance over the

next control period. A given changg in the volume

I
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ot output of a particular service can have a
significant effect on profitability if cconomies of
scale are important tsee discussion in para. 4.21 of
Chapter 4). This is likely to be the case for many of
the services supplicd over BT's network since, in
the short run, the marginal cost of supplying an
additional telephone call is negligible. 'l:his means
that an increase in call revenues may lead to an

almost one to one increase in measured profits,

E.75 This makes it crucially important that valume
growth assumptioss for cach service market
incorporate the full range of possible outcomes.
Preferably, demand growth forecasts shoutd be
related in anobjedtive way to the underlying
determinants of demand for cach product (o by
applving statistical technigues to historical d.\l.vv)A
These would typically include the market price, the
price of substitute and complementary products, an
imcome variable tep GO and any others Gwhich
might be captured by o timee trend). Depending on
the market in question, the market price, which in
the past has ettectively been that set by BT subject
1o the vonstraint imposed by its price cap, will
increasingly be determined by the extent of actual
or potential competition in the market (see the

discussion of FHective Competition in Chapter 3).

E.76 In practice, the main determinants of the
strong prowth in demand for basic telephony sinee
privatisation (as displaved in Tables 7.4 and 7 5 of

[§ h.\plrr 7) have been, in rough order of importance,
rising real incomes, technological innevation (eg the
tatting price of fax machines) and (lling reat call
prices (as a result of price cap regulation and
mereasing competition). The assumptions made
about these influences will have the bigpest impact
o forecasts of demand over the next forecast
period.

Market shares

U.77 Alongside a forecast of the tolal market
demand for a given product, a view needs to be
faken on what share of that demand will be
~tpplicd by BT's nelwork or retail operations. in

Lener, i i i
al, this requires assumptlions on the price BT

will charge tor cach product over the price control
period (within the constraint imposad by any
basket price cap or sub-cap), the prices its
competitors charge, and the propensity tor
consumers to switch supplicr lor a given price
differential

E.78 Table 7.6 in Chapler 7 shows how Bi's markel
shares in the sapply of exchange line connections,
inland and international calls have tallen since
1991/92. When considering, the lactors that have
contributed to the loss of market share by 8T
recorded so lar, and projecting this forward into the
next price control pcrind, it is useful to draw a
distinction between direct and indirect market
share loss by BT

E.79 BT's dircctly-connected customers will, by
definition, obtain their exchange line connection
from BT"s retail operations. I the absence of
additionat benctits frony cable TV connection or
access to broadband services, they will only tend o
rxpect
their total bill taccess and call charges) to tall, given
their pottern of calls. Henee, market share boss
forecasts for directly connected customers will
depend mainly upon the relative price of an

average basket of services for customers with

switch loa ditterent aceess supplicr i they

different dentand protiles purchased from B1
Retail, compared to an cquivalent basket bought

directly from an sliernative access supphier

E 8O This requires a view to be taken on BEs and
competitors’ pricing strategies and on how quickly
different groups of consumers (e residential and
business customers with different demand profiles)
will switch access supplier in response to a given
expected saving on their average bill. This will

change with the advent of number portabihity

E.B81 Inaddition to direct market share foss as an
access provider and supplicr of retail telephony, BT
Retail is vulnerable to indirect market share Joss in
inkand and international calls o competing trunk
operators (o Mereary, Energis, 1SR operators)
which interconned with Bl Network. 18 would by

cxpected that the loss of market share by BT Retad

N NN RN g
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v indirect competitors would be more closely
relatedd to the relative price of BT Retail for the
service in question. Assumptions regarding indirect

market share loss will therefore depend upon,
assumptions about BT Retail prices for individual
services (subject to the level of the retail price cap),
as well as competitors” prices and the propensity to
switch for a given price differential. it might be
expectad that a given price differential would
induce higher indirect than dircct market share loss,
because of customer inertia and the risk involved in
switching, access providers,

E 82 Once a custonmwer has switched access supplicr
1o another licensed operator (eg o cable company,
Mercury), their custom will be lost to BT's retail
operations, However the access supplier will still
need to purchase aceess to BTs network for the
majority of calls, either through an existing
interconnect agreement with BT, by purchasing
interconnect components at BT's network
component tariff, or by purchasing long-distance
conveyance from another operator who in turn pays
BT for interconnect at the terminating, end.

£.83 Demand for BT Network’s interconnect
services will then depend on:

(a) BT"s share of directly-connected customers;
and

(b) BT's market share in the supply of different
network components.

The latter will in turn depend upon the tightndss of
the network price cap and sub-cap on call
terminations, the network tariff structure that BT
adopts given that constraint and the pricing
strategies of competing suppliers of trunk
conveyance, amongst other things.

Costs and efficiency

E.B4 As well as revenues derived from the demand
model discussed above, the financial model needs
to be able to forecast in some detail the costs
incurred by BT. These will be driven by three main
factors. Firstly, higher demand for one or more of
BT’s services will, in the absence of offsetting

efficiency gains, fead to higher derived demand for
une or more factor inputs (g, labour, capital).
Scecondly, the volumes of output produced per unit
of input may increase as BT becomes more efficient
due to the incentives given by price cap regulation
and emerging competition, or because of general
industry developments. Thirdly, the prices of factor
inputs may change, vither due to downward
pressure being placed on suppliers’ prices by BT or
because of technical change or other factors out of
BT’s control.

E.85 The first of these determinants of costs
requires estimates of the relationship between
different components of BT's costs and the volumes
of different services supplicd. These should
preferably be broken down by factor inputs, o
switching, capacity, numbers of person-hours,

E.86 BT's efficiency has already been discussed in
relation to the assessment of BT's relative efticiency
at the start of the next control period. What is
required is an estimate of how BT's productivity is
likety to improve over the nest control period in the
key service arcas in which it operates. The standard
measure of efficiency that has been caleulated tor
BT by OFTEL in the past is an index of real unit
costs, which measures the total cost incurred by BT
per unit of output.

E.87 This measure of efficiency has the property
that it combines factor price changes with
reductions in the volumes of factor inputs
consumed. Hencee, a tight price control based upon
expected real unit cost reductions could be met
cither by increasing the amount of output produced
per unit of factor input, or by exerting downward
pressure on the prices paid for inputs to the extent
that these are not already sourced from the cheapest
suppliers.

E.B8 Since privatisation, BT’s rcal unit costs have
fallen by around 3.5% per annum on average for a
set of services which broadly corresponds to those
currently in the PSTN tariff basket. One problem
with basing assumptions about productivity gains
for the next control period on those achieved
historically is that the past may not be a good guide

oy
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to the future. The putential for further efficiency
gains may be less than before if the firm has already
implemented “best practice’. Alternatively, future
technological developments may make possible far
greater efficiency gains than could have been
achicved in the past.

£.89 Comparisons of BT's efficiency with key
domestic competitors or comparable overseas
operators can help address the first of these
problems, by showing the extent that BT still lags
behind. As discussed in Chapters 5 and 7,
preliminary results from benchmarking studies
suggest that BUs efficiency across its combined
Access, Network and Retail Systems businesses
mav be up 1o 10% worse than that ot the best-

performing comparable competitors

Overhead:s, fixed assets and capital
expenditure

E. 90 Asrelerred to above, a large praportion of
BT costs and lived assels are shared between
regulated aind non repalated activities. At review,
there is anincentive on BT o understate its true
profitability by allocaling an excessive proportion
of fixed costs and assets to those achivities which are
prive-controlled.

E.91 o <ome extent this problem has boeen

allevialed by the implementation of Accounting

Separation, which has set out a clear basis upon
which joint and common costs should be aflocated
to Access, Network and Retail businesses
However, in modelling, BT's financial performance
one important area of concern is in ensuring that
new capital expenditure proposed by BT forits
price-controfled business over the next control
peried is, firstly, efficiently incurred and, secondly,
is allocated appropriately to Bl price-controfled
activities,

E.92 One way of checking that BE's investmen?
propuosals incorporate an appropriate allocation
across services is 10 project forward capital
cexpenditure tor those activities within a price
control bashet on o CCA basis. After takmy, into

account the effect ol volume growth on demand for
R

new fixed assets (using the cost/ volume
relationships discussed above), pross capital
expenditure should be cqual to depreciation, when
this is measured on g CCA basis. This is an

additional benetit of forecasting on o CCA basis

E€.93 OFTEL intends to explain its proposed
treatment of BES capital expenditure programme
over the next control period, as well as other
aspects of overhead and fixed asset allocation, in

the March consultative document
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‘ANNEXF

Glossary of Terms

Aceomnting Rate of Retwen (ARR)

The ratio of accounting protit to capital employed,
aleo referred to as Return on Capital Employed
(ROCT). The meastire of capital employed can be
cither HOA or CCA. -

Allocatioc U liciency

The extent to which the ceonomy’s finite resources
are deployed in g fashion soas to derive maimum
benetit. An important condition i that prices reflect

underlying costs.

Browdbiamd Scovitched Mass Markel Serviees

Gervices aimed at a mass market delivered over
broadband switched telecoms networks.

Comaon Costs

Costs that are incurred in the supply of all or a group
of services provided by the firm and cannot be
dirently attributed to any one service. Common costs

arise from the existence of cconomics of scope

Crrrent Cost Acconnling (CCY)

An accounting methodology, where assets are valued
and depreciated according to their current :
replacement cost. Typically this will be the cost of a
Maodern Equivalent Asset (MEA).

Phiscownt Yield

The value of discounts from the standard tariff BT
was offering at 31 July 1993, which BT must maintain
in accordance with Condition 24C of its licence, or
offer equivalent reductions in standard prices.

Foomontic Rate of Relurn

See Interndl Rate of Return.

Leonomics of Scale
These are present where the unit cost falls as the

level o autput rises.

Feonomics of Scope

These are present where the unit cost ol g service is
Tower beeause the firm also provides other services,
i the provision of service B reduces the unit cost ot

supplying service A

Fpicient Compemenl Peicing Rude (0 CPR)

A rule tor determining, interconnection prices,
under which the price is composed of the
incremental cost ob providing the interconnection
service plus the profit Gnduding contribution to
common costs) that the network operator foregoes
by selling interconnection rather than the tinal

service for which interconnection is used

Lgnal Proportionate Mark-ups
A method of recovering the common costs of the
network, where the proportional mark-up on the

incremental cost of convevance and aceess is equal

Financiad Copital Maintenauce (FCAD

A CCA accounting convention, where the
depreciation charge to the profit and loss account
includes holding gains or losses due to changes in
asset prices, in addition to the OCM depreciation
charge.

Finvannciad Results By Seveice (D RBS)

The FRBS is a set of financial statements drawn up
by BT un an annual basis and provided to OFTEL
for regulatoty purpos

« until financial year
1993/94. They provide accounts information at the
service level (e local calls, national calls, access
lines).

e
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Vinancial Statements For the Businesses and
Nelivilies

The regulatory accounts that BT is required to
publish under Accounting, Separation, which give
information down to the level of business (Access,
Network and Retail) and disaggnegated retail
activity (eg local calls, national catls, access lines).

Forieard-looking Costs

An assessment of costs on the basis that any costs
which arise from past decisions should be ignored
when caleulating the profitability of current and
future decisions. As well as future operational costs,

the costs ol maintaining and replacing assets are
included.

Fully NHooted Costs )
An acconnting approach under which alf the costs
ot the firm are distnibuted between its various
services, The ftublyv aftocated costs of a service may
therefore include some commo costs that are not

directly attributabile (o the service.

Geographic Vecraging
Ihe principte tder which BE charpes customers
the same price for a given service wherever they are

in the country, sabject to its published tarit!

Historic Cost Yecotanling (110 )
The conventional accounting, methodology. where

assets are valued and depreciated according Lo their
cont at the ime of purchase

Incremental Costs

The costs that arse as a result of the provision of
the “increment”. In this document, the increment
refers to a service. Incontrast to fully allocated costs,
the incremental costs of a service include only those
costs that are directly caused by the provision of the
service. So long as service revenue exceeds
ineremental costs, the Tirm improves its profitability
by providing the service,

tnternal Rate of Retirn (IRR)
The discount rate which ayuates the revenue

streams of a project with the costs of the project,
also known as Economic Rate of Return.

buternational Simple Resale (1SR)

Collecting trattic from the PSTN in the UK,
swilching it onto a Jeased line 1o another country
acrass the internationat gatesay which is operated
by BT or Mercusy, and then breaking back out onte
the public network in the other country

ISON

Integrated Services Digital Network - a network
providing end-to-end digital connectivity,
supporting o wider range of narrowband servives
than available across the I'STNL

The Light User Scheme (1 US)

The present Schenwe Tulfils a licence condition
requiring B to otfer a lower aritt o costomers
making few telephone calls, Under current
Cuidelines, customers whose calt charges place
them in the fowest 2000 by usage (1080 poer quarter
at present) can claim a tapered disconnt on line
rental charges, up to a maximum rebate of 607 if o

outpoing calls are made.

Focal Delivery Opesator (1D0))

The new generation of broadband cable franchisees,
iv those awarded tranchises under the 1990
Broadeasting Act rather than the 1984 Cable and
Broadeasting Act. The major ditference betwern the
two is that 1108 are speditically allowed to use
radio to daliver cntertainment seevices to the nd

user.

Murginal Cost

Fhe cost of supplying on extra unit of outpat

Mean Capital Umployed

BT's detinition of Mean Capital Fmploved s total
assets less current fiabidities, excluding corporate
taxes and dividends pavable, and provisions ather
than those for deterred taxation. The mean is
computed from the start and end values for the
period, except in the case of shortterm investments
and borrowings, where daty averages are used in
their place. OFTEL s adjustments tas in the
Financial Statements) involve the indusion of
corporate bixes in current liabilities and the use of

period start and end values tor short-term
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.
investments and borrowings rather than daity
AVCTARLS.

Maodern Equivalent Assets (MEA)

The valuation of the firms’ existing assets at the cost
of replacing them with assets which serve the same

cost and when activities anedistributed between
firms such that industry-wide costs are minimised.
I'STN

PPublic Switched Telephone Network. The
telecommunications networks of the major

Wice of Teb T
50 Ludgote Hill, London EC4M 7))
Telephone 0171 634 8700 Focsimile 0171 634 8943

R December 1995

Consultative Document

Issued by the Director General of
Telecommunications

function and which a new entrant might be
exprctd o employ. Such assets are likely to
incorporate the latest available (proven) technology.

operators, on which calls can be made to all
customers of all PSTNs.

Return on Capital Employed (ROCE)
Operating Capability Maintenance (OCM) See Accounting Rate of Return.
A CCA accounting convention, where the
cpreciation charge e profit and loss account
:‘ls:: ::'l‘;\: :'\‘n::‘-:\:(r,xl;:‘l:c’:r:v::\::it of the firm's The costs to a single-product firm of pn.uviding a
assets, taking account of specific and general price .wrv_icc. The stand-alone (‘(\sls ofa .‘i(‘rvl(jl‘ (.x.““g
inflation. the incrementil costs o a multi-product firm if there
are ccontonies of scope.

Stamd-alone Costs

PRICING OF TELECOMMUNICATIONS
SERVICES FROM 1997

Annexes to the Consultative Document

Productive Ufficiency
Productive efficiency is maximised when cach firm
in the industry carries out its activitics at minimum

This s the second part of the Consultative Document on BT price controls and interconnection charging. it
vontains the six anpexes (Annexes A -F) referred toin the main docament.
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